Key Summary Points {#FPar1}
==================

**Why carry out this study?**There are unmet needs in anti-vascular endothelial growth factor (VEGF) agents for diabetic macular edema (DME); they require repeated invasive injection and have high medical costs.Several reports have suggested that sodium-glucose co-transporter 2 (SGLT2) inhibitors have some possibility of improving DME; however, the effect of combination therapy with anti-VEGF agent and SGLT2 inhibitor on DME is not yet revealed.The aim of this study is to determine whether the combination therapy with anti-VEGF agent and SGLT2 inhibitor for DME reduces the number of anti-VEGF agent injections.**What was learned from the study?**This study could show a new option for treatment of DME.

Introduction {#Sec1}
============

The prevalence of type 2 diabetes mellitus (T2DM) is increasing worldwide, and according to the International Diabetes Federation, the number of patients with T2DM globally was 382 million in 2013 \[[@CR1]\] and is speculated to reach to 592 million in 2030 \[[@CR2]\]. A national survey in Japan reported that the possible prevalence of diabetes mellitus (DM) in Japan was 6.9 million in 1997, and this was expected to increase to 10 million by 2016 \[[@CR3]\]. Chronic hyperglycemia in patients with DM causes microvascular and macrovascular complications such as diabetic nephropathy, retinopathy, diabetic neuropathy, ischemic heart disease, cerebral stroke, and foot gangrene, all of which can affect the patients' prognosis and quality-of-life (QOL).

The visual acuity reduction or visual loss associated with diabetic retinopathy can be attenuated or prevented by recent advances in the treatment of DM, including panretinal photocoagulation and vitreous surgery \[[@CR4]--[@CR6]\]. However, diabetic macular edema (DME) remains a significant healthcare issue, since DME interferes with everyday activities such as reading and driving, thus reducing the patients' QOL. A recent molecular biological study revealed that vascular endothelial growth factor (VEGF) was highly expressed in the vitreous of patients with DME, and intravitreal injection of anti-VEGF agents has been established as a first-line therapy for DME \[[@CR7]\]. However, anti-VEGF therapies have several problems: repeated injections are required; medical costs are high; and a certain proportion of patients with DME do not respond to anti-VEGF agents \[[@CR8]\]. In addition, the pathology of DME is highly complex, involving not only high local expression of VEGF in vitreous and traction of the vitreous membrane but also additional systemic factors, including an increase of hydrostatic pressure and a reduction of plasma osmolality. It has been reported that fluid retention in advanced diabetic nephropathy exacerbates DME, as does the use of pioglitazone, which causes systemic edema \[[@CR9], [@CR10]\]. Together, these observations emphasize the importance of treating patients with T2DM and DME with a full consideration of their pathological conditions in a collaboration between internists and ophthalmologists.

Recently, a new type of oral hypoglycemic agent, sodium-glucose co-transporter 2 (SGLT2) inhibitors, has been launched, and it has already been widely used in the treatment of T2DM. SGLT2 contributes to glucose reabsorption in the proximal renal tubule. Although plasma glucose is filtered by glomeruli in the kidney and excreted into glomerular filtrate, approximately 90% of glucose (approximately 180 g/day) in glomerular filtrate is reabsorbed by the proximal renal tubule and returned to the blood. SGLT2 in the proximal renal tubule co-transports glucose and sodium from the glomerular filtrate back into the blood, and SGLT2 inhibitors interfere with glucose reabsorption such that glucose is excreted into urine, thus lowering plasma glucose levels \[[@CR11]\]. SGLT2 has also been reported to be highly expressed in the proximal renal tubules of patients with T2DM \[[@CR12]\]. SGLT2 inhibitors have several advantages for T2DM treatment. SGLT2 inhibitors lower the plasma glucose in an insulin-independent manner, and therefore the risk of hypoglycemia is low \[[@CR13]\]. In addition, recent large-scale clinical trials have demonstrated that SGLT2 inhibitors prevent all causes of mortality, heart failure, and the progression of renal impairment \[[@CR14], [@CR15]\]. The mode of action of these effects is inferred to be independent of glycemic control, and to include the effect of natriuresis. Other effects of SGLT2 inhibitors, such as attenuating the burden on pancreatic beta cells, restoring insulin secretory function, and ameliorating glucotoxicity were also expected \[[@CR16]\].

Several studies have also demonstrated the favorable effect of SGLT2 inhibitors on DME, including a case report of patients with T2DM and ophthalmologic treatment-resistant DME which was rapidly improved by administration of SGLT2 inhibitors \[[@CR17], [@CR18]\] and a clinical trial which demonstrated that dapagliflozin improved DME compared with placebo \[[@CR19]\]. However, negative results suggesting that SGLT2 inhibitors do not improve DME have also been reported \[[@CR20]\]. Therefore, a consensus on the effects of SGLT2 inhibitors on DME has not yet been established. The aforementioned studies involved retrospective studies with only a few cases or randomized controlled trials of a small cohort. In addition, these studies did not use anti-VEGF agents, which are currently the first-line therapy in DME, and the effects of a combination therapy with anti-VEGF agents and SGLT2 inhibitors have not yet been investigated. If administration of SGLT2 inhibitors could enhance the effect of anti-VEGF agents on DME, the burden on patients of invasive treatment with intravitreal injection of anti-VEGF agent could be reduced, as could the high medical costs of anti-VEGF agents. Furthermore, a collaboration between physicians and ophthalmologists could manage T2DM treatment more safely and effectively though considering all diabetic complications.

This aim of this study was to assess the safety and efficacy of combination therapy with anti-VEGF agent and SGLT2 inhibitor in patients with T2DM and DME, and to compare the results of combination therapy with those of conventional T2DM treatment (glimepiride) and anti-VEGF agent.

Methods {#Sec2}
=======

Study Design and Setting {#Sec3}
------------------------

The "Effectiveness and safety of*C*ombination therapy of ranibizumab and luse*O*gliflozin in type 2 diabetes with diabetic*M*acular*E*dema, a parallel group comparison with the standard*T*reatment controlled by glimepiride, multicenter, randomized, open-label trial" (COMET Trial) was initiated in April 2018 and is set to finish in September 2023. Subjects were enrolled from April 2018 and enrollment will finish in September 2021. As shown in Fig. [1](#Fig1){ref-type="fig"}, subjects who are eligible for anti-VEGF agents are asked to participate in this study, and informed consent is sought prior to the screening test. If subjects meet the eligibility criteria of this study during the screening test, they are enrolled and randomized into a study agent treatment group or a control group.Fig. 1Flow diagram of study recruitment, randomization, study treatment, and observation

Sample Size Calculation {#Sec4}
-----------------------

The aim of this study is to enroll 60 subjects (30 for the study agent treatment group and 30 for the control group). Because no previous studies have evaluated the effects of combination therapy with anti-VEGF agents and SGLT2 inhibitors, we referred to the results of a clinical trial of combination therapy with intravitreal anti-VEGF injection and navigated laser photocoagulation (laser + anti-VEGF group) vs monotherapy of intravitreal anti-VEGF injection (anti-VEGF monotherapy group) to calculate the sample size \[[@CR21]\], in which the number of intravitreal anti-VEGF injections from baseline to week 48 was 3.9 ± 1.3 in the laser + anti-VEGF group and 6.9 ± 2.3 in the anti-VEGF monotherapy group. We assumed that the effects in the control group in this study would be comparable to the anti-VEGF monotherapy group of the previous study, and the effects in the study agent treatment group in this study would be slightly less than the laser + anti-VEGF group in the previous study (although the study agent treatment may reduce the overall number of intravitreal anti-VEGF injections). We set that superiority is achieved if the intergroup difference in the number of intravitreal anti-VEGF injections was two or more. Assuming that the number of intravitreal anti-VEGF injections from baseline to week 48 was 4.9 in the study agent treatment group and 6.9 in the control group, with a standard deviation of 2.5, the minimum sample size required to achieve a significance of 0.05 from a two-sided test with a statistical power of 80% was determined to be 26 subjects for both groups (a total of 52 subjects). To allow for a 10% dropout rate, the planned enrollment was set at 60 subjects, with 30 in each group.

Eligibility Criteria {#Sec5}
--------------------

Patients with T2DM and the complication of DME are asked to participate in this study. The detailed inclusion criteria were as follows: (1) patients with T2DM between 20 and 80 years of age at consent; (2) patients with DME which affects the fovea, and with best corrected visual acuity (BCVA) of 0.05 or higher (BCVA converted to logarithm of minimum angle of resolution, logMAR, of 1.30 or less); (3) patients with a central retinal thickness (CRT) in the study eye of 350 μm or more (measured by optical coherence tomography, OCT) at the screening test (if the CRT values of both eyes are 350 μm or more, the eye with the thicker retina is defined as the study eye); (4) patients with HbA1c of 6.5% or higher and less than 12.0% at the screening test; (5) patients with body mass index (BMI) of 18.5 kg/m^2^ or higher at the screening test; (6) patients with estimated glomerular filtration rate (eGFR) of 30 mL/min/1.73 m^2^ or higher at the screening test; (7) patients for whom DM treatment has not been changed in the 8 weeks preceding the screening test; (8) patients who provide a written consent form to participate in this study after full explanation of the study.

The exclusion criteria were as follows: (1) patients with type 1 DM; (2) patients with a history of hypersensitivity against SGLT2 inhibitor or glimepiride; (3) patients with a history of metabolic acidosis, or coma or precoma due to DM or hypoglycemia within the 24 weeks preceding the screening test; (4) patients with severe infections, before or after surgery, or severe trauma which requires insulin treatment; (5) patients with severe renal dysfunction (eGFR \< 30 mL/ min/1.73 m^2^), or patients who are undergoing dialysis (including peritoneal dialysis); (6) female patients who are pregnant, possibly pregnant, or plan to be pregnant or breast-feeding; (7) patients with urinary tract infection or dehydration, or patients who are prone to urinary tract infection or dehydration; (8) patients with positive urinary ketone body (urine qualitative of 2+ or higher); (9) patients with a history of leg amputation due to leg gangrene; (10) patients with a history of bone fracture due to osteoporosis; (11) patients who were treated by thiazolidine, SGLT2 inhibitors, sulfonylurea, or glinide within 8 weeks preceding the screening test; (12) patients who were treated with fibrate or diuretic agents and who changed the usage or dose of them within 8 weeks preceding the screening test; (13) patients who had received systemic administration of steroid within 8 weeks preceding the screening test; (14) patients with a history of cerebrovascular impairment or myocardial infarction within 48 weeks preceding the screening test; (15) patients with poorly controlled hypertension (clinic blood pressure measured in sitting position is 180 mmHg or higher in systolic blood pressure or 100 mmHg or higher in diastolic blood pressure); (16) patients with a history of vitrectomy or scleral buckling; (17) patients with a history of filtration surgery to the study eye for glaucoma treatment, or patients who are expected to require filtration surgery in the future; (18) patients with active proliferative diabetic retinopathy in the study eye; (19) patients with a history of idiopathic or autoimmune uveitis in the study eye; (20) patients with vitreomacular traction syndrome or epi-retinal membrane in the study eye (as measured by slit lamp microscope or OCT) which affects central visual acuity; (21) patients with iris neovascularization, vitreous hemorrhage, or traction retinal detachment in the study eye; (22) patients with epi-retinal fibrosis in the study eye, which affects macular area; (23) patients with morphological impairment at the central area of macula lutea in the study eye which can affect the improvement of visual acuity after the disappearance of macular edema (including those with atrophy of retinal pigment epithelium, fibrogenesis or scarring under the retina, severe retina ischemia or structural hard exudate); (24) patients with a history of cataract surgery or other intraocular surgeries to the study eye within 12 weeks preceding the screening test; (25) patients with a history of panretinal laser or macular photocoagulation to the study eye within 12 weeks preceding the screening test; (26) patients with history of yttrium--aluminum-garnet laser posterior capsulotomy to the study eye within 4 weeks preceding the screening test; (27) patients who received steroid to the study eye or the study eye surroundings within 16 weeks preceding the screening test; (28) patients who received angiogenic inhibitor (pegaptanib, bevacizumab, ranibizumab, aflibercept, and others) to any eyes within 12 weeks preceding the screening test; (29) patients in which the transparency of optic media in the study eye is insufficient to obtain fundus or OCT images; (30) patients who received systemic administration of angiogenic inhibitor within 24 weeks preceding the screening test; (31) patients with complications other than diabetic macular edema, which may cause worsening of visual acuity requiring surgical intervention during the study period, or which can affect the study endpoints; (32) patients with any signs of infectious blepharitis, keratitis, scleritis, or conjunctivitis in any eyes; (33) patients with a history of hypersensitivity against anti-VEGF agent or fluorescein; (34) patients who used kallidinogenase or sairei-to (Chinese medicinal herbal drugs) within 8 weeks preceding the screening test; (35) patients with other conditions that the investigator/researcher thinks inappropriate for the study.

Recruitment and Consent {#Sec6}
-----------------------

The informed consent document is offered to subjects who are eligible for anti-VEGF agent to provide a comprehensive explanation of this study. Written consent is then obtained, after which the screening test is conducted to check the eligibility of the subject for this study. Subjects who meet all of the inclusion criteria and do not fail any of exclusion criteria are enrolled in this study.

Random Allocation {#Sec7}
-----------------

After informed consent is obtained, eligible subjects are randomly assigned in an approximately 1:1 ratio to the study agent treatment group or the control group. The randomization sequence was generated using a computer-based dynamic allocation method with a minimization procedure to balance three allocation factors (HbA1c, urinary albumin, and BCVA).

Study Intervention {#Sec8}
------------------

All enrolled subjects receive an intravitreal injection of 0.5 mg anti-VEGF agent (ranibizumab) at the start of the study. Within 7 days after the initial intravitreal ranibizumab injection, subjects assigned to the study agent treatment group and the control group begin treatment with either the study agent (luseogliflozin) or control agent (glimepiride), respectively. Luseogliflozin (2.5 mg) is administered to the subjects in the study agent treatment group once daily before or after breakfast. Glimepiride (0.5 mg) is administered to the subjects in the control group once daily before or after breakfast. These luseogliflozin and glimepiride doses are maintained until week 4. If HbA1c is 7.0% or higher at week 4, the dose of luseogliflozin is maintained in the study agent treatment group, while the dose of glimepiride is increased to 1 mg/day in the control group. If hypoglycemia (symptomatic hypoglycemia or plasma glucose of less than 70 mg/dL measured by self-measurement of blood glucose, SMBG) is observed from baseline to week 4, glimepiride is not increased. If HbA1c is 8.5% or higher at weeks 24--48, the dose of luseogliflozin is increased to 5 mg/day in the study agent treatment group, while the dose of glimepiride is increased to 2 mg/day in the control group. If hypoglycemia is observed during weeks 4 and 24, luseogliflozin and glimepiride are not increased. The dose of luseogliflozin or glimepiride can be reduced if researchers decide that a dose reduction is required because of the occurrence of hypoglycemia or other adverse events. All study subjects are observed every 4 weeks by an ophthalmologist.

Additional intravitreal ranibizumab injections are carried out if the subjects meet the following criteria: (1) CRT measured by OCT is more than 350 μm; (2) CRT measured by OCT increases more than 100 μm from the reference CRT obtained after enrollment to the study; (3) CRT measured by OCT increases relative to the previous observation point, and BCVA converted to logMAR decreases by 0.2 from the BCVA obtained after enrollment to the study. If the subjects meet any of the aforementioned criteria, ranibizumab is injected at a minimum of 3-week intervals. The combination therapy of ranibizumab and luseogliflozin/ glimepiride is continued to week 48. From week 48 to 52 (the post-observation period), the ranibizumab and luseogliflozin/glimepiride therapies are both discontinued. Observations are made at the time of screening (for the baseline) and then every 4 weeks until week 52 (after the initial intravitreal ranibizumab injection). Table [1](#Tab1){ref-type="table"} shows the schedule of assessments performed at each observation point, including mandatory and optional assessments.Table 1Observation items and scheduleItemsConsenting/screeningTreatment period (weeks)Post-observation period0481216202428, 32, 36, 40, 444852Informed consent◯Subject characteristics◯Concomitant drug/combination therapy◯△◯◯◯◯◯◯◯◯◯Number of ranibizumab injections◯□□□□□□□□Central retinal thickness◯△◯◯◯◯◯◯◯◯◯Subjective or objective symptom◯△◯◯◯◯◯◯◯◯◯Adverse event◯◯◯◯◯◯◯◯◯Visual acuity◯△◯◯◯◯◯◯◯◯◯Ophthalmoscopy◯△◯◯◯Fluorescein angiography△△△Optical coherence tomography◯△◯◯◯◯◯◯◯◯◯Tonometry◯△◯◯◯◯◯◯◯◯◯Height◯Body weight/blood pressure/heart rate◯△◯△◯△△◯△◯◯Blood tests/urine tests◯△◯◯◯◯◯Urinary L-FABP◯△△△Urinary albumin/creatinine ratio◯△◯◯Electrocardiogram◯Serum insulin◯◯◯Body composition△△Cardio ankle vascular index△△◯ mandatory item, △ optional item, □ if applicable

Outcomes {#Sec9}
--------

The primary endpoint of this study is an intergroup difference in the number of intravitreal anti-VEGF injections to the study eye from baseline to week 48. Secondary and exploratory endpoints include ophthalmologic and internal medical clinical parameters. The details of the secondary and exploratory endpoints are summarized in Table [2](#Tab2){ref-type="table"}.Table 2Secondary and exploratory endpointsEndpointsItemsEfficacy secondary endpoints Change and percentage change of following items from baseline to each observation point (every 4 weeks up to week 48) and intergroup difference between them1. Proportion of patients who require additional anti-VEGF intravitreal injections to the study eye after the initial anti-VEGF intravitreal injection2. Proportion of patients who do not require additional anti-VEGF intravitreal injections to the study eye between 4 weeks after the initial anti-VEGF intravitreal injection to each observation point (every 4 weeks up to week 48)3. Number of retinal microaneurysm photocoagulation (MAPC) to retinal arteriolar macroaneurysm of the study eye from baseline to week 484. Central retinal thickness (CRT) of the study eye at each observation point measured by optical coherence tomography (OCT)5. Best corrected visual acuity (BCVA) of the study eye at each observation point converted to logarithm of minimum angle of resolution (logMAR)6. Presence or absence of hemorrhage at macular area or hard exudate in the study eye at each observation point measured by ophthalmoscopy7. Presence or absence of active leakage from blood vessels surrounding the macula area of the study eye measured by fluorescein angiography8. Morphology of macular edema and visual acuity, CRT, number of injections of the study eye at each observation point9. Body weight, body mass index (BMI), blood pressure, pulse, HbA1c, plasma glucose, eGFR, and hematocrit (Hct) Intergroup difference in the change of following items during the post-treatment observation period (4 weeks from week 48 to week 52)1. CRT of the study eye measured by OCT2. BCVA of the study eye converted to logMAR3. Presence or absence of hemorrhage at macular area or hard exudate in the study eye4. Presence or absence of active leakage from blood vessels surrounding the macula area in the study eye measured by fluorescein angiography5. Visual acuity and CRT of the study eye stratified by morphology of macular edema6. Body weight, BMI, blood pressure, pulse, HbA1c, plasma glucose, eGFR, and HctSafety secondary endpoints Intergroup difference in the frequency and proportion of any adverse events and side effects from baseline to week 48 estimated by MedDRA Intergroup difference in the occurrence of any adverse events and side effects during the post-treatment observation period (4 weeks from week 48 to week 52)Exploratory endpoints Change, percentage change, and intergroup difference of following items from baseline to week 24 and week 48-- Insulin and calculated homeostasis model assessment insulin resistance (HOMA-R), homeostatic model assessment beta cell function (HOMA-β)-- C-peptide and calculated C-peptide index (CPI)-- Urinary albumin/creatinine ratio-- Biomarker of heart failure (brain natriuretic peptide, BNP)-- Biomarker of kidney and oxidative stress (urinary liver fatty acid-binding protein, L-FABP)(To be completed only in patients where these items can be measured)-- Cardio ankle vascular index (CAVI)-- Total body water, intracellular water, extracellular water, lean body mass, muscle mass, bone mineral, body fat percentage, and basal metabolism measured by body composition meter (bioelectrical impedance method) Correlation between intergroup difference in change or percentage change of following items from baseline to week 24 and week 48 and primary and secondary endpoints-- Body weight, BMI, blood pressure, pulse, HbA1c, plasma glucose, eGFR, and Hct-- Aspartate aminotransferase (AST), alanine aminotransferase (ALT), gamma-glutamyl transpeptidase (γ-GTP), uric acid (UA), total cholesterol (TC), triglyceride (TG), high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-C/indirect measurement), total bilirubins (T-BIL), blood urea nitrogen (BUN), creatinine (Cre), insulin and calculated HOMA-R and HOMA-β, C-peptide and calculated CPI, urinary albumin/creatinine ratio, BNP, and urinary L-FABP(To be completed only in patients where these items can be measured)-- CAVI-- Total body water, intracellular water, extracellular water, lean body mass, muscle mass, bone mineral, body fat percentage, and basal metabolism measured by body composition meter (bioelectrical impedance method) If patients have macular edema in the fellow eye to which anti-VEGF intravitreal injections are not performed, observe same items of primary and secondary endpoints in the fellow eye

Data Collection {#Sec10}
---------------

A case report form is used for data collection. A central registration number is used to identify the subjects for anonymization.

Data collection and management is carried out by third-party entities to avoid bias. Data management is performed by Soiken Inc. Data Management Group (the data center). To manage and ensure quality, the study is monitored by the Soiken Inc. Monitoring Group. For additional data quality management, the principal investigator and Central Committee confirm the progress of the study as necessary through the Soiken Inc. Data Management Group to ensure conformance with the protocol and the Ethical Guidelines for Medical and Health Research Involving Human Subjects (Dec. 22, 2014; Ministry of Education, Culture, Sports, Science and Technology/Ministry of Health, Labour and Welfare) and the Clinical Trials Act (April. 14, 2017; Ministry of Education, Culture, Sports, Science and Technology/Ministry of Health, Labour and Welfare).

Safety Evaluation {#Sec11}
-----------------

During this study, the investigators constantly monitor any adverse events (AEs) through regular medical checkups. All related AEs, not only side effects to the drugs but also abnormal clinical laboratory test values and any untoward medical occurrence, are reported and documented. Adverse events are followed up until normalization or recovery to a level not considered to be an adverse event, or until 4 weeks after the end of the pre-observation period or study discontinuation.

Statistical Analyses {#Sec12}
--------------------

Primary, secondary, and exploratory efficacy endpoints will be analyzed using the full analysis set (FAS), and will include all subjects in each of the intervention groups. However, subjects with a severe protocol violation, such as registration without consent, or registration out of the enrollment period, or subjects without any baseline data, will be excluded from the FAS. Analysis using per protocol set (PPS) is to be conducted, if necessary, but will exclude subjects with a protocol violation, such as violation of eligibility criteria, use of prohibited or restricted concomitant drugs, or poor adherence to study agent or control agent (less than 75%). A safety analysis will be conducted on the safety analysis population, which will include all subjects in each of the intervention groups who received at least one dose of study agent or control agent.

Subject characteristics at baseline will be presented as frequencies and proportions for categorical data, and summary statistics (number of subjects, mean, standard deviation, minimum, median, and maximum) for continuous data. Subject characteristics will then be compared using Pearson's chi-square test or Fisher's exact test for categorical endpoints, and the Student's*t* test for continuous variables.

The primary endpoint of this study is intergroup difference in the number of intravitreal anti-VEGF injections to the study eye from baseline to week 48. Intergroup comparison will be performed by analysis of covariance (ANCOVA) with the allocation factors (HbA1c, urinary albumin, and BCVA), and summary statistics and confidence intervals will be calculated. Analysis of secondary endpoints will be performed according to the statistical analysis plan, which will be developed before database lock. Adverse events will be evaluated during the safety analysis. The frequencies of adverse events will be compared using Fisher's exact test. A two-sided *p* value of less than 0.05 will be considered statistically significant and a two-sided 95% confidence interval will be calculated. The statistical analysis plan will be finalized prior to database lock. All statistical analysis will be conducted by independent biostatisticians.

Patient and Public Involvement {#Sec13}
------------------------------

No patients nor the general public will be involved in the planning, execution, analysis, and evaluation of the study.

Strengths and Limitations of the Study {#Sec14}
======================================

This is the first randomized controlled trial to compare the combination therapy of anti-VEGF agent and SGLT2 inhibitor with the combination therapy of anti-VEGF agent and glimepiride. Compared with glimepiride, SGLT2 inhibitors have a low risk of hypoglycemia \[[@CR22]\]. In addition to improving glycemic control, SGLT2 inhibitors have several favorable effects, including reduced risk of cardiovascular and renal diseases \[[@CR14], [@CR15], [@CR23]\]. If the SGLT2 inhibitor also demonstrates a retinoprotective effect, it may contribute to new strategies for the treatment of T2DM-associated diabetic retinopathy. The combination therapy of SGLT2 inhibitor with anti-VEGF agent may also contribute to reduced medical costs for the treatment of DME. The drug price of luseogliflozin (2.5 mg) is 180.0 yen/day, whereas that of ranibizumab is 160,698 yen/injection (as of March 2020). The combination therapy of SGLT2 inhibitor and anti-VEGF agent could substantially reduce the economic burden on patients and on the national health insurance system. This combination therapy could also decrease the burden experienced by patients receiving an invasive injection of intravitreal anti-VEGF agent.

We have identified several limitations of our study. The primary limitation is its exploratory nature. Because the effects of the combination therapy of SGLT2 inhibitor with anti-VEGF agent have not been previously evaluated, the sample size calculation was based on the results of an earlier combination therapy involving SGLT2 inhibitor and navigated laser photocoagulation \[[@CR21]\]. A second limitation is that this study is conducted only in clinical institutions in Japan, and all recruited subjects are expected to be Japanese, although the eligibility criteria in this study does not exclude non-Japanese ethnicity. This constraint may limit the generalizability of this study.

Ethics and Dissemination {#Sec15}
------------------------

This study and its protocols were first approved by the institutional review board of each participating institution, according to the Ethical Guidelines for Medical and Health Research Involving Human Subjects issued by the Ministry of Health, Labour and Welfare in Japan. Following publication of the Clinical Trials Act in April 2017, this study and its protocols were again inspected and approved by the Chiba University Certified Clinical Research Review Board, which had obtained certification from the Minister of Health, Labour and Welfare in Japan. The study is conducted in accordance with the Declaration of Helsinki, Ethical Guidelines for Medical and Health Research Involving Human Subjects issued by the Ministry of Health, Labour and Welfare in Japan, the Clinical Trials Act, and other current legal regulations in Japan. Written informed consent was obtained from all subjects after full explanation of this study. Subjects' identities are concealed by using the central registration number. The results of this study will be disseminated at medical conferences and in journal publications.
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